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From 1986 to 1989, the Chemical Dependency Recovery Program at Kaiser Permanente Hospital,
Fontana, California, admittedan increasing number ofpatients foralprazolam dependence. Severe with-
drawal reactions and adverse consequences with use were reported in the literature. In this review of 30
cases of alprazolam dependence and subsequent withdrawal, there was a statistically significant in-
crease in the numberofpatient hospital days, the subjective symptoms, andstaff time spent withpatients
compared with those in alcoholic controls. Mostpatients with diagnosed alprazolam dependence used
doses in the range recommendedby the package information at the time ofadmission. Patients with low
preadmission doses of 1 mg orlessperdayshowednotable withdrawalsymptoms. The average duration
of use was 29.9 months, considerably longer than suggested effective ranges. Mostpatients (28) had a
chemical dependence history before being placed on alprazolam therapy; 24 had a positive family
history of chemical dependence; and 24 had previous or current psychiatric care.
(Dickinson B, Rush PA, Radcliffe AB: Alprazolam use and dependence-A retrospective analysis of 30 cases of withdrawal, In
Addiction Medicine [Special Issue]. West J Med 1990 May; 152:604-608)

There is increased debate in the literature regarding the
appropriate use of benzodiazepines.'-4 Humans have

been using hypnotic-sedative agents for many centuries, the
first recorded use of alcohol being documented in Genesis 9.
Barbiturates appeared in the 1930s, and the first benzodiaze-
pines were marketed in the early 1960s. Associated with the
use of benzodiazepines have been abuse, dependence, and
withdrawal sequelae.5-8

For the purpose of this review, "abuse" is defined as the
use of mind-altering drugs that cause interpersonal, family,
job, legal, financial, or health problems in a person's life.
"Dependence" is dysfunction (psychological and sometimes
physical) resulting from the interaction between human be-
ings and mind-altering drugs characterized by behavioral and
other responses that always include a compulsion to take the
drug to experience its psychological effects or to avoid the
discomfort of its absence. "Addiction" is a state of periodic
or chronic intoxication detrimental to persons and society
produced by repeated consumption of a drug. Addiction is
marked by a compulsion to use, tolerance, and withdrawal
signs and symptoms with abstinence.

Reports of abuse, dependence, and addiction to benzo-
diazepines have periodically sparked debate in an attempt to
reach a consensus on the appropriate use of these drugs. The
focus ofdebate is on setting guidelines for prescribing indica-
tions, alternative medications, or therapy instead of benzo-
diazepines; specific time limits for benzodiazepine use; and
reevaluation periods that may include being off all medica-
tion or changes in medication.-4 '̀I Since the early 1960s
when chlordiazepoxide was first introduced, many benzo-
diazepines have been developed and more are in the process.

With new agents there is hope that one day there will be a
benzodiazepine that does not lead to dependence. To date,
this has not been seen. In addition there is evidence that
patients with a previous chemical dependence history, espe-
cially to other hypnotic-sedative drugs, are at an increased
risk for dependence to develop with the use of benzodia-
zepines.7-10.12

In 1981 the Upjohn Company began marketing alprazo-
lam (Xanax). The primary indication for its use was anxi-
ety.'3 As of 1988, alprazolam was the number one selling
benzodiazepine ("Upjohn: Bringing Attention to Anxiety in
Children," Medical Advertising News, October 15, 1988, pp
8, 26). Its use is being suggested with an increasing array of
indications in addition to anxiety (Diagnostic and Statistical
Manual of Mental Disorders, 3rd edition, revised [DSM-
IHR] codes 300.00, 300.02).' Other uses include panic dis-
order (DSM-IIIR codes 300.01, 300.21),'4 agoraphobia
(code 300.22),'4 social phobia (code 300.23),15 adverse
schizophrenic symptoms,16 and the premenstrual syn-
drome. 'I Alprazolam is being suggested for treating separa-
tion anxiety and generalized anxiety in adolescents. The
product circular indicates few side effects as long as dose
limits are followed and that dosage reduction should be at a
rate of 0.5 mg every three days. In addition, the product
circular advises that alprazolam use is not usually indicated
for the relief ofanxiety or tension associated with the stress of
everyday life; effectiveness longer than four months has not
been established; and it should not be used in pregnancy or
with alcohol.'3 Previous studies of this drug have also indi-
cated low rates of side effects.'4

The number of reports of problems with alprazolam
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during both treatment and withdrawal is increasing. Hostil-
20 ~~~~~~~1ity,18 '9 rebound insomnia,10 major depression,2 amnesia,

aggressive and violent behavior, mania, hepatitis, hepato-
megaly, jaundice, and altered liver function have all been
reported during treatment."4 Severe withdrawal symptoms
reported have included seizures,22-25 rebound anxiety greater
than before being placed on alprazolam therapy,22'2627 delir-
ium,2428 psychosis,22 mania,29 paranoia,29 and increased
panic attacks compared with pretreatment levels.30 Increased
cortisol levels have also been seen.26 Many cases involving
generalized benzodiazepine withdrawal symptoms have been
reported. 22,24,26,27,31-35 Several reports indicate that standard
withdrawal measures, especially substituting other benzo-
diazepines for alprazolam, have not been effective in treating
alprazolam withdrawal. 23'28,33.36 It has been theorized that
alprazolam and other triazolobenzodiazepines may work at
varying sets or subsets of receptor sites other than those of
other benzodiazepines. 22,23,28,33,36 This helps to explain in-
complete cross tolerance and may provide insight into the
causes of more difficult withdrawal in alprazolam patients.
Some reports indicate that patients with a previous history of
chemical dependence prefer alprazolam over diazepam.37'38

During the past year, the staff at our treatment center have
noted that patients in withdrawal from alprazolam have a
longer detoxification time, more severe withdrawal symp-
toms, and require more staff time than other patients. These
observations seem to correlate with findings in the medical
literature.26'30'34'39 During the period January 1989 to May
1989, there was a greatly increased number of admissions for
alprazolam withdrawal. This has also been seen at some
treatment centers.32

The following report summarizes 30 cases of alprazolam
withdrawal seen from October 1986 through May 1989.
Cases of alprazolam withdrawal before October 1986 were
not included because our computer data base does not list
cases specifically for alprazolam before that date.

Patients and Methods
In this review we retrospectively analyze 30 cases of al-

prazolam withdrawal in patients who were admitted for de-
toxification from October 1986 until May 1989. All cases
had a discharge diagnosis of alprazolam dependence (DSM-
HIR codes 292.00, 304.10). Treatments used include sup-
portive counseling, group therapy, and continuing medical
regimens used before admission for chronic disorders-such
as antihypertensive drugs, asthma treatments, and the like.
Pentobarbital substitution and gradual withdrawal were fre-
quently used to minimize physical signs and symptoms of
benzodiazepine withdrawal (hypertension, tachycardia, and
seizures). In this 32-month period, 1,595 patients were ad-
mitted to the inpatient unit at the Chemical Dependency Re-
covery Program, Kaiser Permanente Hospital, Fontana, Cal-
ifornia. Patients were referred to the recovery program by
other services or departments within the health plan. These
30 cases represent 1.9% of all admissions. All medical re-
cords were reviewed by one examiner (B.D.). Information
was collected on the admission date, age, sex, race, source of
initial alprazolam prescribed, the primary indication for al-
prazolam use when initially prescribed, chemical depen-
dence history before alprazolam use, family history ofchem-
ical dependence, psychiatric history, subjective and physical
signs of withdrawal, number of detoxification days, initial

prescribed dosage of alprazolam, maximum alprazolam dose
used in one 24-hour period, alprazolam dose per day being
used at the time of admission, and the duration of use.

The severity of withdrawal was estimated in several
areas. The number of patient days spent in primary detoxifi-
cation were counted. The Chemical Dependency Recovery
Program uses predominantly inpatient services for detoxifi-
cation. This is followed by an intensive outpatient program
where the patient spends 9 to 12 hours a day in therapy at the
recovery program for an additional one to two weeks. Pa-
tients are observed medically during this time and may con-
tinue to have some minor withdrawal symptoms. No data
from this intensive outpatient program are included in this
study. Only primarily detoxification days were counted. The
number and type -of both subjective and physical withdrawal
signs and symptoms were recorded. The number of staff
entries per day was noted. Both the withdrawal signs and
symptoms and the staff entries are recorded in the patient's
chart either during routine general patient monitoring of all
patients several times each day or when a patient seeks out the
staff because of specific complaints. All entries by the staff
attempt to accurately reflect both the patients' specific words
and the staffs observations and vital signs measurements.

Alprazolam-dependent patients were compared in each of
the preceding areas with a control group. The controls came
from a stratified random sample of patients admitted for
alcohol dependence between October 1986 and July 1989.
Control patients were matched to the alprazolam group on
the basis of sex, age, and race.

Results
Admission Date

Three patients were admitted during 1986, nine patients
during 1987, nine patients during 1988, and nine patients
from January through May 1989. Ofthe 30 patients, 9 (30%)
were admitted during the last five months of the study. As a
point of interest but not included in this study, 3 additional
patients in alprazolam withdrawal were admitted during June
1989, giving a total of 12 patients admitted for alprazolam
withdrawal in the first six months of 1989.

Age
The average age of admission for the alprazolam cases

and controls was 43.7 and 44.4 years, respectively. The age
range was 20 to 73 years for the alprazolam group and 25 to
67 for controls. For the study group, 26 patients (87 %) were
between 30 and 59 years of age compared with 24 (80%) for
controls. The difference in mean age between the two groups
was not statistically significant (t =-0.26, P > .05).

Sex
In the study group, 22 (73 %) patients were female and 8

(27%) were male. This was identical to controls.

Race
Of the 30 patients, 25 (83 %) were white, 4 (13 %) were

hispanic, and 1 (3%) was black. This was identical to con-
trols.

Chemical Dependence History
Of the 30 patients, 28 (93 %) had a chemical dependence

by history before being started on alprazolam therapy.
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Family History of Chemical Dependence
Patients had a family history of chemical dependence as

reported by 24 patients (80%) in the alprazolam group and 27
(90%) in the alcohol group. The difference was not signifi-
cant (x2= 1.18, P> .05).

Psychiatric History
Of the 30 patients, 24 (80%) had a history of psychiatric

care either before or during their alprazolam use. Psychiatric
care was reported by 8 (27%) of the controls.

Initial Dosage ofAlprazolam
In all cases where data were available (29/30), alprazo-

lam was prescribed in the therapeutic dose range at initial
use. Data were not available in one case regarding the initial
dosage prescribed. The initial dosage ranged from 0.25 mg to
4.0 mg per day.

Maximum Alprazolam Dose Used in a 24-Hour Period
The range of maximum dosage used was 0.75 mg to 20.0

mg per day. In 24 patients the dosage was 4.0 mg per day or
less and therefore in the therapeutic dose range according to
the Xanax product circular. Two patients used 5 mg per day,
one used 6 mg per day, two used 8 mg per day, and one patient
reported using 20 mg per day.

Alprazolam Dose per Day at Time ofAdmission
The range of the alprazolam dosage used at the time of

admission was 0.5 mg to 7.0 mg per day; 27 (90%) patients
were at 4.0 mg per day or less. These patients were therefore
in the therapeutic dose range listed in the product circular.
Patients reported trying to cut down on their use of alprazo-
lam before admission: 21 (70%) had a daily dose of less than
their maximum dose at the time of admission. In addition, 9
(30%) patients experienced signs and symptoms of with-
drawal from using 1.0 mg per day or less.

Duration of Use
The average duration ofuse was 29.9 months with a range

of 4 to 84 months. Five patients (17%) used the drug for ten
months or less, two (7 %) used it for only four months.

Source of Initial Use
Of 26 patients, 19 (73%) received alprazolam from a

psychiatrist and 7 patients (27%) received alprazolam from a
primary care physician. In the remaining four cases, the
original source could not be ascertained.

Primary Indication for Initial Use
In 26 cases, alprazolam was used for general anxiety,

panic attacks, or agoraphobia. In the remaining four cases,
the original indication for beginning alprazolam use was un-
known.

Patient Days
The average number of days for a patient to have with-

drawal signs and symptoms from alprazolam was 8.8; the
range was 5 to 18 days. Four patients from the study group
and three from the control group left against medical advice.
Their patient days were not counted in the average. In com-
parison, patients undergoing withdrawal from alcohol took

to 8 days. Thus, alprazolam withdrawal patients took an

average of 2.9 days longer to go through the major part of
detoxification than the patients undergoing alcohol with-
drawal. The difference was statistically significant (t = 4.70,
P = .0001).

Subjective Symptoms of Withdrawal
Alprazolam withdrawal patients had an average of 7.6

different types of complaints described per patient. The fol-
lowing is a breakdown of the percentage of alprazolam with-
drawal charts containing specific subjective symptoms: anxi-
ety, 70%; headache, 50%; agitation, 47%; tearful, 47%;
nausea and vomiting, 40%; feeling shaky, 37%; nervous,
37 %; insomnia, 33 %; muscle aches, 33 %; restlessness,
27%; fatigue, 27%; mood swings, 27%; anger, 23%; pac-
ing, 20%; fear, 20%; stomach cramps, 20%; isolation, 17 %;
dizziness, 17%; and panic, 10%. Subjective complaints
were not compared against those of control subjects.

Physical Signs of Withdrawal
In all, 28 (93%) of the 30 alprazolam patients and 21

(70%) of the 30 alcoholic patients had physical signs of with-
drawal. The difference in proportions was statistically signif-
icant (X2 = 5.46, P = .02). In the alprazolam group, these
included elevated systolic and diastolic blood pressures, 20;
tachycardia, 20; tremors, 15 (50%); and sweating, 1 (3%).

Staff Entries per Day
As an assessment of staff time used during withdrawal,

the number of staffcharting entries per day was measured for
each patient. Alprazolam patients had an average of 8.5 staff
entries per day with a range of 5.2 to 17.4. Alcoholic patients
averaged 7.3 entries per day with a range of 4.3 to 9.8.
Alprazolam patients averaged 1.2 more staff entries per day
compared with alcoholic patients, the difference being statis-
tically significant (t = 2.48, P = .02).

Discussion
There was a pronounced increase in the number of ad-

missions to the Kaiser Chemical Dependency Recovery
Program for alprazolam withdrawal in the period from Oc-
tober 1986 through May 1989. This correlates with other
studies.32

In all, 27 of our patients (90%) admitted for alprazolam
withdrawal reported increasing their use of alprazolam over

time. This has been seen in previous studies.39 Ofthe patients
who were admitted, 21 (70 %) had tried to cut down on their
alprazolam use before admission but were only able to do so

slightly. Patients often told the staff at the recovery program
that they were unable to reduce their use of alprazolam fur-
ther, and this was one reason they were convinced of their
dependence on the drug. An interesting finding in this review
was that 24 patients (80 %) were taking alprazolam at dosages
within the listed therapeutic dose range at the time of their
maximal use and 27 patients (90%) admitted for alprazolam
withdrawal were taking alprazolam in a dosage suggested in
the package literature at the time of admission. A dependence
on low or therapeutic doses of benzodiazepines and an asso-

ciated low-dose withdrawal syndrome has been described
previously in the medical literature."6 This review correlates
with those previous findings, suggesting that more caution

an average of 5.9 days to go through most of their withdrawal
signs and symptoms. The range for alcoholic patients was 4
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should be used when prescribing alprazolam because depen-
dence may develop at recommended therapeutic levels. As
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reported by Ayd, Rashid and co-workers have recommended
that the maximum dose for a 24-hour period should be 1 mg
or less.39 Even at this level, 9 patients (30%) in this study had
significant withdrawal signs and symptoms.

The product insert for alprazolam states that "the effec-
tiveness of Xanax for long-term use, that is, more than four
months, has not been established by systematic clinical tri-
als." In this study, the average duration of use of 29.9 months
greatly exceeded the demonstrated efficacious time listed in
the product circular. Considering that 90% of the patients
with alprazolam withdrawal were within the suggested dos-
age range at the time of admission, it is reasonable to suspect
that an extended duration of use also contributes to the devel-
opment of alprazolam dependence. Similar information has
already been published for other benzodiazepines. 1.3 6,1'l
Ayd reported that Rashid and associates clearly state that four
months should be the maximum length of time for alprazo-
lam use.39 Other studies have echoed this caution.' 3'4,'78.11 In
one published report alprazolam withdrawal was described
after only eight weeks of use.35

Withdrawal from alprazolam has been described as a tedi-
ous process3'34 and unresponsive to standard medical with-
drawal regimens. 23.28.33.34,36 Although the product circular
recommends reducing the dose of alprazolam at a rate of 0.5
mg every three days, there is little if any support for this
procedure in the literature. Most studies have recommended
a much slower rate.3'26'34 One recommended an outpatient
reduction of no more than 0.25 mg every two weeks.3 The
information in this study confirms previous reports of severe
withdrawal signs and symptoms from alprazolam. Patient
days in withdrawal, the number and type of physical signs of
withdrawal, and the amount of staff time needed for each
patient with alprazolam withdrawal were all notably in-
creased over those in patients with alcohol withdrawal.

Although the medical literature describes seizures occur-
ring in a significant percentage of alprazolam withdrawal
patients,22-25 we found no seizures during the treatment of
withdrawal.

Conclusion
Many studies have concluded that patients with a history

of chemical dependence are at an increased risk to become
dependent on benzodiazepines.7 1- l12137'38 One study showed
that alprazolam produced more euphoria and drug-induced
behavioral changes in alcoholics than in nonalcoholics.37An-
other study found that patients who had a history of benzo-
diazepine dependence liked to use and sought to use alprazo-
lam instead of diazepam.38 In light of this, our case reviews
found that 28 of 30 patients (93%) with alprazolam with-
drawal admitted to the Chemical Dependency Recovery Pro-
gram had a history ofchemical dependence. This history was
not always known by the physicians who initially prescribed
the alprazolam, and this finding reinforces the need to be
extremely cautious in prescribing this drug to patients with
such a history. Ciraulo and colleagues have shown evidence
that parental alcoholism is a risk in benzodiazepine abuse.40
We found that 24 of these patients (80%) had a family history
of chemical dependence, which supports their conclusion. A
family history for dependence should also be obtained and
considered before prescribing alprazolam. In addition, we
found that 80% of patients (24) admitted for alprazolam
withdrawal had a previous or concurrent history of psychiat-
ric illness. This correlates with the finding in this review that

a psychiatrist was the source ofthe initial use ofalprazolam in
22 patients (73 %) admitted for alprazolam withdrawal. It is
known that patients with chemical dependence issues often
have a concurrent psychiatric diagnosis. Many of these are
related to the dependence or abuse ofdrugs and alcohol. Both
anxiety and panic can accompany use and withdrawal from a
variety of substances.

We found that in 100% of the cases, the primary indica-
tion for alprazolam use was generalized anxiety, panic at-
tacks, or both. It would therefore seem important to obtain a
chemical dependence history and a family history for chemi-
cal dependence in any patient under psychiatric care. This
will help facilitate the appropriate use of alprazolam, espe-
cially to use caution in prescribing for patients with this type
of history.
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